Introduction
Chronic pain is defined as an unpleasant sensory and affective experience associated with actual or potential tissue damage. [1] [2] [3] The affective contributions to chronic pain are evidenced by the fact that some mood disorders, most commonly depression, predict and maintain fibromyalgia, orofacial pain, and osteoarthritis, among other chronic pain disorders. [4] [5] [6] [7] The effect of depression on pain is partially due to negative affect, which in and of itself is associated with higher self-reported pain intensity. 8 However, other mood disorders, such as bipolar disorders, are characterized by periods of increased energy and positive affect and may be associated with reduced pain intensity. 9 The intent of this study was to describe if chronic pain patients with bipolar disorder recalled experiencing lower pain intensity during their most recent episode of mania or hypomania.
Manic episodes are defined by distinct periods of elevated mood, decreased need for sleep, excessive involvement in pleasurable activities, and inflated self-esteem or grandiosity, among other symptoms. Hypomanic episodes are characterized by similar symptoms but are less intense and of shorter duration. Bipolar disorders are subcategorized into bipolar I if a history of depressive and manic episodes are present, or bipolar II if a history of depressive and hypomanic episodes are present (ie, no lifetime history of a full manic episode). There is wide variability, both between and within people, regarding the duration of manic or hypomanic episodes. 10 Therefore, positive affect in patients with bipolar disorders may also be widely variable, depending on their current point in the bipolar cycle of depression, hypomania, or mania. This is particularly important for the assessment of pain because positive affect decreases pain intensity in patients with chronic pain. [11] [12] [13] If positive affect decreases pain intensity and bipolar disorders are characterized by manic or hypomanic episodes with positive affect, then patients with bipolar disorders should report lower pain intensity on average than those with depression or other mood disorders of negative affect. Yet, the extant literature on bipolar disorder and pain suggests just the opposite. In a recent meta-analysis of 22 studies, ∼25% of patients with chronic pain had bipolar disorder, and those with bipolar disorder were at significant risk for experiencing clinically relevant pain (relative risk ratio =2.14). 14 In a study of 157 patients with fibromyalgia, lifetime symptoms of depression and mania were similarly correlated with pain (r=0.24 for lifetime depression and pain, and r=0.20 for lifetime mania and pain). 15 In another study of .800 people with bipolar disorder, those with a manic episode in the past 12 months reported significantly higher pain interference than those with a depressive episode in the past 12 months. 16 These findings suggest that a lifetime history of bipolar disorder is associated with higher, not lower, pain intensity and interference.
A major limitation with the literature on bipolar disorder and chronic pain is that the extant studies use established bipolar diagnosis but do not assess for mania or hypomania. As a result, there are no data on how pain intensity changes during a manic or hypomanic phase. In this study, we aimed to examine how mania influenced pain intensity in patients with chronic pain diagnosed with bipolar disorders. To do this, patients with chronic pain with bipolar disorders were asked to recall if they had experienced reduced pain intensity during their most recent manic or hypomanic episode. Based on the literature on positive affect and pain, it was hypothesized that patients would recall experiencing reduced pain intensity during their most recent manic or hypomanic episode. This is the first study to our knowledge that describes the associations between mania or hypomania and pain intensity. Data on pain intensity during mania may have important implications for the treatment and management of chronic pain disorders.
Methods Participants
A total of 225 consecutive chronic pain patients with bipolar disorder seen at a private pain psychology clinic between April 2007 and April 2015 were included in this study. Patients were referred to a pain psychologist by their pain management specialist for a psychological evaluation for an interventional pain procedure (ie, a spinal cord stimulator) or to be put on opiate mediation. The average age of the sample group was 47.47 years (standard deviation [SD] =10.06 years, range: 20-81 years), and the sample was 74% female (n=167). The patients in the sample were Caucasian (n=220, 97.8%) and African-American (n=5, 2.2%). Primary pain location of the sample was lumbar (n=103, 45.8%), neck (n=41, 18.2%), leg (n=22, 9.8%), thoracic (n=16, 7.1%), entire body (n=14, 6.2%), head (n=11, 4.9%), and other parts (including jaw, chest, and shoulder; n=18, 8.0%). Approximately 82.9% of the sample also had a second pain location, 44.0% had a third pain location, and 12.9% had a fourth pain location. The majority of the sample was previously diagnosed as having chronic lower back pain by their pain management physicians, although there were no inclusion or exclusion criteria based on primary diagnosis in this study.
With regard to psychiatric diagnosis, 60.4% of the sample had a primary diagnosis of bipolar II and 39.6% of the sample had a primary diagnosis of bipolar I. Secondary psychiatric diagnosis included generalized anxiety disorder (n=31, 13.8%), anxiety disorder not otherwise specified (n=25, 11.1%), specific phobia (n=18, 8.0%), panic disorder (n=7, 3.1%), and others (including posttraumatic stress disorder, substance abuse/dependence disorders, obsessive-compulsive disorder, and bulimia nervosa; n=18, 8.0%). Institutional approval and written consent was not sought as the study used deidentified data originally collected for non-research purposes.
Procedures
Patients were referred by their pain management physician to a private pain psychologist to undergo a psychological evaluation for interventional pain procedures. Upon arriving at the office, they were asked to complete medical paperwork regarding their insurance provider, their medical history, and their psychological functioning. They were then interviewed by a board-certified health psychologist for 30-45 minutes. All interviews were conducted by the same board-certified psychologist to improve reliability. During this semistructured interview, the psychologist asked the patient about their pain condition and had them report the duration of the pain along with the lowest, highest, and average pain intensity in the past month, using a ten-point scale with 0 being no pain and 10 being the worse pain imaginable. They were then asked about the symptoms of psychopathology, including depression, mania, and posttraumatic stress disorder. If patients endorsed symptoms of mania or hypomania, the psychologist asked them whether they noticed reductions in pain intensity during these episodes. Verbal responses to this question were coded as yes/no at the time of the interview by the interviewing psychologist. Following the interview, the psychologist made a psychological diagnosis based on Diagnostic and Statistical Manual, fourth revision criteria. Data obtained during the evaluation were scored and included in the patient's medical records. For the purpose of the study, demographic information; data of pain location, intensity, and duration; psychological diagnosis; and the response to the yes/no question of whether they had noticed that mania or hypomania reduced their pain intensity were extracted from the patient's medical records and conjugated into a deidentified database.
Data analysis plan
Data were first checked for outliers and missing values. No outliers on the relevant study variables were detected using a criterion of ±3 SDs. Missing data analyses revealed that one person was missing average pain intensity. This case was excluded for analyses including the average pain intensity variable. Next, descriptive statistics were computed among all study variables. t-Tests were conducted to test whether the bipolar I and bipolar II groups differed with regard to age; low, average, or high self-reported pain intensities; and pain duration. The primary analyses were conducted by using a chi-square test to determine if there were differences in the percentage of patients with bipolar I or II disorder who recalled experiencing decreases in pain intensity during their most recent episode of mania or hypomania. Data were analyzed using SPSS version 22 (IBM Corporation, Armonk, NY, USA).
Results

comparisons between patients with bipolar i and bipolar ii disorders on demographic and pain variables
t-Tests were conducted to test for demographic or pain differences among the bipolar I and II groups. Table 1 reveals that there were no differences in demographic or pain variables between the bipolar I and II groups.
Reduced pain intensity during manic or hypomanic episodes
A chi-square analysis was conducted to test whether patients with bipolar disorder recalled experiencing reduction in pain during their most recent episodes of mania or hypomania. For 24 people, the duration of pain was shorter than the time since the last manic or hypomanic episode. Thus, these 24 people were excluded from the analysis. Table 2 reveals that 64.2% of people with bipolar I or bipolar II disorder recalled experiencing reductions in pain intensity during manic or hypomanic episodes. Results revealed that there were no significant differences in the percentage of people who recalled experiencing pain intensity reduction between patients with bipolar I and bipolar II disorders, χ 2 (1, N=201) =3.11, P=0.10.
Discussion
Whereas the contributions of mood disorders to chronic pain conditions have long been explored, the majority of research has focused on depression and other mood disorders characterized by negative affect. 17 A relative dearth of studies have focused on bipolar disorder, partially characterized by positive affect. The evidence that does exist suggests that bipolar disorder, much like other mood disorders, serves as a risk factor for developing chronic pain conditions and can negatively impact how people cope with and manage pain. 14 Chronic pain patients with bipolar disorder report higher pain interference and pain-related distress than patients without bipolar disorder. 16 A major limitation of this research has been that studies have focused on a positive history of bipolar diagnosis while ignoring how pain intensity changes during manic or hypomanic episodes.
In the first data to our knowledge to report on pain perception during mania, we found that .64% of chronic pain patients with bipolar disorder recalled experiencing reduced pain intensity during manic or hypomanic episodes, characterized by increased energy, decreased need for sleep, and positive affect, among other symptoms. Importantly, the percentages of patients noticing this reduction were similar among patients with bipolar I and bipolar II disorders. These data can have important clinical implications. To the extent that patients perceive a reduction in pain during manic or hypomanic episodes, they may be tempted to engage in more activities than what is recommended. This lack of activity pacing may result in exacerbated pain levels in the future and may ultimately contribute to increases in pain over time. [18] [19] [20] When the manic phase resolves, increases in pain may become particularly noticeable, contributing to a cycle of overactivity and pain. This cycle may explain the extant finding that patients with bipolar pain, on average, report higher pain intensity and interference than patients with pain with other mood disorders, including major depressive disorder. 16 A number of studies 11, 12, 13, 21 have tested the role of positive affect in coping with pain. In one study, 124 women with osteoarthritis or fibromyalgia were tracked for up to 12 weeks, with pain and affective variables being collected at each visit. Positive affect longitudinally predicted reductions in subsequent pain-related negative affect and also predicted lower levels of pain in subsequent weeks. 21 Other studies corroborate the finding that positive emotionality can help patients with chronic pain cope up with pain. [11] [12] [13] This study provides further evidence to that body of literature by showing that mania, characterized by positive affect, may significantly reduce perceived pain intensity. It is likely that this occurs via the affective (versus the somatosensory) pathways of the pain system, although this should be subjected to more rigorous tests in the future. In any case, if positive affect can indeed reduce perceptions of pain, then psychological treatments for patients with chronic pain should be geared toward improving positive affect instead of merely minimizing negative affect.
Higher self-reported perceptions of pain are associated with higher likelihood of opioid use, greater pain interference, more psychological distress, and reduced daily functioning, suggesting that the way people perceive pain matters. 3, [22] [23] [24] [25] To the extent that mania or hypomania influences perceptions of pain, people's reports of their pain intensity, disability, and interference may be biased and inaccurate when they are in a manic or hypomanic state. This is a particularly important consideration when conducting psychological assessments for pain procedures such as spinal cord stimulators, diagnostic blocks, or steroid injections. Spinal cord stimulator surgery is preceded by a trial period. The trial is considered successful if it significantly reduces pain. If, during this trial period, a patient is in a manic or hypomanic phase and is underreporting pain, then the results of the trial may result in a false positive. 26 The consequences of this are significant as it may lead to an unnecessary or unsuccessful surgery. Similarly, decreased perceptions of pain may invalidly produce false-positive results in diagnostic blocks, possibly leading to misdiagnosis and medication mismanagement. Validly assessing mania or hypomania symptoms is also important prior to recommending steroid injections as steroid injections can trigger manic episodes in some cases. 27 These examples highlight the importance of assessing manic symptoms and suggest that a period of affective stability should be a necessary requirement prior to interventional pain procedures.
Limitations
This study has several significant limitations. The design of the study is retrospective in that patients were asked to recall whether they had noticed decreases in pain during their most recent manic or hypomanic episode and did not actually provide pain measures during the manic episode. If patients reported that they did not recall decreases in pain, it is unknown whether this was because there were no changes in pain, they did not notice them, or were not remembering the changes accurately. Thus, recall bias presents a significant limitation of this study. To overcome this limitation, patients should be brought into the laboratory before, during, and after a manic or hypomanic episode. Objective pain threshold and subjective pain tolerance testing should be conducted during these laboratory visits to determine whether there are changes in the somatosensory or affective dimensions of pain. Despite the logistic difficulty of a within-subject design in patients with bipolar disorder in a manic or hypomanic state, the information would be invaluable for informing theory and clinical management of chronic pain patients with bipolar disorder. A second major limitation of the study is that the assessment of psychopathology was conducted via a semistructured interview and was not corroborated with validated assessment instruments. A third limitation was that pain diagnosis was not included as a variable in this study. Although the relationships between mania or hypomania and perceptions of pain can be expected to be similar across diagnoses, future studies should confirm this. A fourth limitation is that the sample was primarily Caucasian and, in light of race differences in pain and pain perceptions, cannot be expected to generalize to other racial categories. 28 Despite these weaknesses, this study has significant strengths. For one, it is the only study to our knowledge to attempt to examine how mania influences perceptions of pain. The fact that .64% of patients with bipolar pain with chronic pain recalled experiencing reduced pain during mania highlights important future directions. As mentioned previously, one future direction would be to use a within-subject design to test subjective and objective measures of pain before and after a manic episode. Future research should also aim to explore factors that differentiate the 64% who did notice reductions in pain intensity from the 36% who did not. Finally, and perhaps most importantly, this study highlights the need for future research with bipolar disorder and chronic pain. Whereas much is known about depression and pain, significantly less is known about bipolar disorder and pain. Given the high prevalence of patients with pain who have bipolar disorder, greater focus should be placed on helping treat and study this population.
